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* NOTICES * 

JPG and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been, translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The selecting arrangement of the electronics-control type back hoe characterized by 
to allot the function-selection section which arranged the picture of the operating range of a 
back hoe in the control panel of the electronics-control type back hoe which can control the 
direction of operation and the limit location of operation of an activity arm automatically that a 
control function should be chosen, the setting section for setting up the control set point about 
the control function set up in this function-selection section, and the display which displays the 
current position and the set point of each part of operation. 

[Claim 2] In the selecting arrangement of an electronics control type back hoe of operation, a 
control function is chosen in this function selection section. Check the current position of each 
part, or the present control set point in this display, and modification actuation of the control set 
point is performed in this setting section. The selection approach of the electronics control type 
back hoe which makes the same a series of selection actuation of operation of checking the 
location or the control set point of each part after modification in this display, and carrying out 
actuation termination, by each function, and is characterized by enabling it to operate it in the 
direction fixed on this control panel of operation. 

[Claim 3] It is the selecting arrangement of the electronics-control type back hoe with which it 
is the electronics-control type back hoe which can control the limit location of an activity arm of 
operation automatically, and it is characterized by what is displayed whether the limit location of 
operation by which limit function has arrived at when the limit location of operation based on two 
or more independent limit functions is set up, it is controlled and a back hoe stops of operation. 
[Claim 4] In the thing of a configuration of having provided the switch switchable to manual 
control and automatic control for the direction of this activity arm of operation to the actuation 
instrument which can set up the working speed of the activity arm of an electronics control type 
back hoe based on a devotion include angle The selecting arrangement of the electronics control 
type back hoe characterized by for this actuation instrument location being locked by automatic 
control in locations other than near working-speed 0, and canceling this lock for this location in 
the location of the working-speed 0 neighborhood when switching this switch to automatic 
control from manual control of operation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the selecting arrangement of operation and 
approach of an activity arm of the electronics control type back hoe which can control an 
activity arm automatically based on the limit location of an activity arm of operation, and the set 
point about the direction of operation. 
[0002] 

[Description of the Prior Art] In drilling of a back hoe, an activity which makes a trench depth 
and the drilling direction of a bucket regularity is desired so that underground piping may not be 
contacted. Therefore, the automatic-control-back hoe which can carry out the straight-line 
motion of the bucket is well-known. Moreover, actuation of an activity arm is difficult not only 
for a trench depth but a back hoe, and if do not expect, but a part of activity arm overflows the 
region which can work safely, a certain fixed limit location of operation sets up in consideration 
of the situation contact the building near the construction site etc. arising and a part of activity 
arm arrives at the location, what adopted the control system that an activity arm stops 
automatically is well-known. 

[0003] The limiting value of the trench depth of a back hoe can be set up, and the configuration 
of the back hoe which can be controlled automatically is indicated by JP,63-37210,B in the 
direction of an activity arm of operation based on detection of the rotation include angle of the 
pivotable support shaft of each part of an activity arm. moreover, a back hoe and abbreviation — 
what enabled the clearance setting out and positioning of a drilling start point, and enabled 
automatic control of the direction of an activity arm of operation based on rotation include-angle 
detection of the pivotable support shaft of each part of an activity arm too is indicated in JP,62- 
42096,B about the power shovel which has the activity (it consists of boom, arm. and bucket) 
arm of the same structure. 

[0004] Moreover, in the electronics control-type back hoe which made automatic control 
possible for the activity arm with such structure, the configuration which possesses the working 
speed of an activity arm for the switch which makes manual control and automatic control 
switchable and performs the change-over actuation to the actuation instrument (levers) which 
can be determined at a devotion include angle is well-known. In this actuation instrument 
configuration in a manual case If a piece or two or more actuation instruments are operated in 
an one direction or two or more directions, the rate and direction of each part (a boom, an arm, a 
bucket, and turning) of an activity arm are set up and this switch is switched to automatic 
control Since a target activity arm location is defined, an actuation instrument is operated only 
in order to set the working speed for moving an activity arm as the location. 
[0005] 

[Problem(s) to be Solved by the Invention] In the electronics control type back hoe which can 
control actuation and the limit location of an activity arm automatically as mentioned above, the 
following problems were on the selection actuation of operation. First, the limit item of operation, 
the direction of operation, etc. had many items which carry out a numerical input, and it was 
unclear which meant what. Moreover, although a numerical input is carried out, the mode change 
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was required, and actuation was complicated. Furthermore, although the direction of operation 
shows the direction of the straight-line motion (finishing actuation) of a bucket, about this, about 
a limit of operation, the setting-out approaches differ and the coordination on actuation is it is 
the approach of carrying out increase and decrease of this of setting out based on the display 
about the current position, and missing [ the numerical input of whenever / target vectorial 
angle / of operation / is carried out, and ]. 

[0006] Moreover, if one control function is conventionally chosen from this inside while preparing 
two or more control functions, such as a function which makes a trench depth regularity, for 
example, a function to operate a bucket in the direction of a straight line at a fixed include angle, 
or a function perform front limit control of operation, since only the numeric values about that 
control function are displayed and any numeric values other than a trench depth are seldom 
needed during a real activity, it is troublesome to an eye. Moreover, since a set up value was not 
able to be checked conventionally, also when setting out did not need to be redone, the futility 
of carrying out setting-out actuation superfluously was produced. Furthermore, it is unclear and 
is hard to operate it in that to which conde;nsation arrangement of the switch of various 
functions is carried out at one control panel, and which carries out what. 

[0007] Next, when two or more the limiting value of operation in a limit function, for example, 
clearance, depth limits, and front location limits are set up, it sets. Although by current and 
which limit function the control panel with which the display material (pilot lamp etc.) about each 
limit function was arranged is well-known, and control is made conventionally can distinguish by 
this display When a certain limit location was arrived at and an activity arm stopped, there was 
no function which indicates whether arrived at which limit location among each limit of height, 
the depth, and a front location, and it stopped. When the region of an activity arm which can be 
operated is large, the aim of whether to have stopped in the limit location about which limit 
function sticks in the direction of an activity arm of operation, but when the region of an activity 
arm which can be operated is set up especially small, it is unclear of which limit function the limit 
location was arrived at. For example, even if it is going to judge that it is because the bucket has 
reached the depth limit although the arm head arrived at the front limit location and has stopped 
actually, and it is going to move an arm to it ahead, an activity arm does not move. If the region 
which can be operated is small, although there is also much frequency which arrives at a limit 
location of operation, working efficiency does not go up by the thing with this difficult distinction. 

[0008] Next, when pushing the switch on the actuation instrument of working speed 
conventionally in the configuration possessing the switch automatic / for manual switching, and 
detaching, it was automatic control and the structure which switches to hand control, and when 
working speed was set up at the time of automatic control, devotion actuation of the actuation 
instrument had to be carried out, with this switch pushed. A remarkable burden is placed on a 
finger by actuation while pushing a switch, and it brings operator fatigue forward 
[0009] 

[Means for Solving the Problem] This invention uses the following means, in order to solve the 
above technical problems. The selecting arrangement of the electronics-control-back hoe which 
allots the function-selection section which arranged the picture of the operating range of a back 
hoe that a control function should be first chosen in the first place in the control panel of the 
electronics-control type back hoe which can control the direction of operation and the limit 
location of operation of an activity arm automatically, the setting-out section for setting up the 
control set point about the control function set up in this function-selection section, and the 
display which display the current position and the set point of each part of operation constitutes. 

[0010] In the selecting arrangement of an electronics control type back hoe of operation, a 
control function is chosen as the second in this function selection section. Check the current 
position of each part, or the present control set point in this display, and modification actuation 
of the control set point is performed in this setting-out section. A series of selection actuation 
of operation of checking the location or the control set point of each part after modification in 
this display, and carrying out actuation termination is made the same by each function, and the 
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selection approach of an electronics control type back hoe of operation of having enabled it to 
operate it in the direction fixed on this control panel is adopted. 

[001 1] The selecting arrangement of the electronics-control type back hoe with which it is the 
electronics-control type back hoe which can control the limit location of an activity arm of 
operation automatically, and it is displayed on it whether the limit location of operation by which 
limit function has arrived at when the limit location of operation based on two or more limit 
functions is set up, it is controlled by the third and a back hoe stops to it of operation 
constitutes. 

[0012] In the thing of a configuration of having provided the switch switchable to manual control 
and automatic control for the direction of this activity arm of operation to the actuation 
instrument which can set the working speed of the activity arm of an electronics control type 
back hoe as the fourth based on a devotion include angle When switching this switch to 
automatic control from manual control, this actuation instrument location is locked by automatic 
control, and constitutes the selecting arrangement of the electronics control type back hoe of 
which this lock is canceled for this location in the location of the working speed 0 neighborhood 
of operation in locations other than near working speed 0. 
[0013] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained from a 
drawing. The front view of control-panel CP which is the activity arm actuation selecting 
arrangement of the electronics control type back hoe which dr a wi ng 1 requires for this invention, 
The front view of control-panel CP of other examples with the same drawing 2 , the top view 
near driver s seat S in which drawin g 3 shows the arrangement configuration of control-panel 
CP. or an activity arm control-lever LI and L2 grade, I/O flow chart drawing of the controller 
CTR which drawing 4 requires for the activity arm of an electronics control type back hoe, and 
oil pressure control circuit drawing for turning, and drawing 5 requires for control of a back-hoe 
activity arm. The finish direction in control-panel CP which drawing 6 requires for "(1) Input" 
among drawing 5 . and the inside of the configuration procedure of a target include angle. Flow 
chart drawing and drawin g 7 which show the procedure in the function selection section A are a 
continuation of the procedure of the dr awin g 6 graphic display. The inside of the configuration 
procedure of the reach limiting value in flow chart drawing showing the procedure in the setting- 
out section B. and control-panel CP which draw in g 8 requires for "(1) Input" among drawing 5 . 
Similarly flow chart drawing and drawing 9 which show the procedure in the function selection 
section A The inside of the configuration procedure of height limiting value. Similarly flow chart 
drawing and draw ing 10 which show the procedure in the function selection section A The inside 
of the configuration procedure of depth limiting value. Flow chart drawing and dr a wing 1 1 which 
show the procedure in the function selection section A are a continuation of the procedure of 
drawi ng 8 , drawing 9 , or the dr a win g 10 graphic display. Flow chart drawing and drawing J^^^ 
which show the procedure in the setting-out section B in control-panel CP Flow chart drawing 
showing the content of a display in the display C at the time of not performing a numerical input 
or ending, Flow chart drawing showing the procedure of the finish selection in the function 
selection section A in the selection procedure of the control function which drawing 13 requires 
for "(2) Control" among drawing 5 , Flow chart drawing in which drawing 14's being a 
continuation of the procedure of the drawing 13 graphic display, and showing the selection 
procedure of the limit control of operation in the function selection section A, Drayying^ is a 
continuation of the procedure of the dra w ing 14 graphic display, and flow chart drawing showing 
the selection procedure of the finish actuation based on ON-OFF selection of the straight-line 
motion configuration switch SW and dra w ing 1 6 are setting-out flow chart drawings of the limit 
control of operation which relates to "(3) actuation limit" among drawing 5 . 

[0014] First, the activity arm control system of an electronics control type back hoe is explained 
from drawing 4 . When an activity arm comes to connect a boom 1, an arm 2, and each activity 
section of a bucket 3 and each end face section rotates to the circumference of a pivotable 
support shaft by flexible actuation of the boom hydraulic cylinder CY1 which is an oil hydraulic 
cylinder respectively, an arm hydraulic cylinder CY2, and a bucket hydraulic cylinder CY3, an 
activity arm operates. The potentiometer is arranged in each end face section, and each 
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detection rotation include angle is respectively expressed as theta 1 , theta 2, and theta 3. 
Furthermore, the hydraulic motor for turning is formed in the body section 4, it has become 
rotatable to the crawler unit 5, a potentiometer detects a rotation include angle too, and this is 
expressed as turning include-angle thetaR. In addition, the boom bracket 6 which supports an 
one boom edge pivotably is supported pivotably free [ right-and-left rotation ] to the body 
section 4, and this motor for swing is formed separately (not shown in drawing 4 ). A 
potentiometer also detects this rotation include angle and this is expressed as swing include- 
angle thetaS. 

[0015] Actuation control of each actuator of these oil hydraulic cylinders 1-CY 3 and the 
hydraulic motor for turning is respectively carried out by the oil pressure bulbs 1-OV 4. each oil 
pressure bulbs 1-OV 4 — the 2 direction change-over type proportioning valve of an oil 
pressure pilot type — becoming — **** — electromagnetism — a pilot pressure oil is supplied 
from the control valves 1-SV 4 of a pilot type, and the pressure oil floating direction is 
controlled by change-over actuation of each control valves SV1-SV4, and a pressure oil flow 
rate is adjusted by pilot pressure adjustment. Moreover, between each control valves SV1-SV4 
and each oil pressure bulbs OV1-OV4, flow control valves valve flow coefficient! -valve flow 
coefficients are interposed, and these operate at the times, such as slowdown control [ / near 
the limit region of operation ]. 

[0016] The control unit of such an activity arm is explained. First, the first lever LI turning and 
for arm actuation and the second lever L2 for boom bucket actuation are arranged in right and 
left of the activity seat S like drawing 3 as a lever for the manual operation of an activity arm. In 
addition, the lever of a left Uichi pair at feet of the front of activity arm S is transit control-lever 
SL The devotion of each activity arm control lever LI and L2 in two directions is attained at the 
time of manual operation, and it is choosing one of the devotion directions, if it is the first lever 
LI, turning actuation or arm actuation is chosen, and if it is the second lever L2, boom actuation 
or bucket actuation is chosen. Moreover, the sense of devotion shows the sense of actuation of 
each activity section (boom 1, arm 2, a bucket 3, and body section 4). That is, when it is in the 
center, neutrality, i.e., the activity section, is a idle state, and it is condition that the activity 
section will rotate ahead if it concentrates ahead (or left) from this center valve position, and the 
activity section will rotate back if it concentrates back (or method of the right). Change-over 
selection of the aforementioned solenoid operated directional control valves 1-SV 4 is made by 
the sense of devotion of this lever. 

[0017] Boom actuation is made into an example and it explains. If the second lever L2 is made to 
concentrate on the 1 side of boom actuation, pressure oil will be supplied to a flow control valve 
valve flow coefficient 1. and this supply oil pressure will be displaced according to the devotion 
include angle of a lever (PI). This oil pressure PI It is changed electrically, is inputted into 
Controller CTR through input/output interface IF, and is this oil pressure PI to a control valve 
SV 1. A proportional pilot electrical potential difference is built, this control valve SV 1 is 
controlled, and the direction of hydraulic pressure supply to the oil pressure bulb OV1 and oil 
quantity are controlled. 

[0018] Thus, in the case of manual operation, based on this lever LI and devotion actuation of 
L2, rotation control is carried out, and each activity section controls the speed, but in the back 
hoe concerning this invention, it is possible to perform automatically the oil pressure control in 
these activity arms, and the straight-line motion configuration switch SW of a push button type 
is first attached to the first lever LI. When this is pushed, an activity arm can be automatically 
controlled now so that the straight-line motion of the bucket 3 may be carried out in the fixed 
direction, and they are the actual condition include angles theta 1-theta3 (depending on the case) 
of each activity section end face section. Detect alpha-beta turning include-angle thetaR, swing 
include-angle thetaS, and whenever [ detection tilt-angle / of the 2 direction dip sensor further 
formed in the body section 4 ], and it inputs into Controller CTR. Based on the actuation 
beforehand set up by control-panel CP for the after-mentioned activity arm actuation setting 
out, each oil hydraulic cylinders 1-CY 3 are controlled, a boom 1, an arm 2, and a bucket 3 are 
operated, and the straight-line motion of this bucket 3 (edge of a blade) is carried out. 
[0019] It is used at the time of finish of excavation work that especially the straight-line motion 
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of this bucket 3 fixes a trench depth etc. There are actuation of the direction of a base moved 
to this straight-line motion so that a bucket base may be made to grind, and actuation of the 
include-angle direction which whenever [ fixed tilt-angle ] is held [ direction ] and operates the 
bucket edge of a blade, and it can set up in either and control-panel CP. Moreover, if it is when 
the direction of a base was chosen, it became and the include-angle direction is chosen for the 
airraid include angle of the direction of a bucket base, the airraid include angle of the direction of 
the bucket edge of a blade of operation can be set up. For example, automatic control of the 
activity arm is carried out so that the bucket edge of a blade may carry out a straight-line 
motion to a fixed include angle based on this if this straight-line motion configuration switch SW 
is pushed after choosing the include-angle direction and setting up an airraid include angle in this 
control-panel CP. In addition, if the push button of this straight-line motion configuration switch 
SW is carried out, the second lever L2 becomes unnecessary, and the first lever LI will be 
moved only to an one direction, and will set up only the working speed. 

[0020] By the way, while carrying out this straight-line motion, continuing pushing the straight- 
line motion configuration switch SW has a large burden for an operator, a finger is made to 
produce fatigue and actuation of long duration becomes pain. Then, if this switch SW is once 
pushed and the first lever LI is made to concentrate to some extent, even if it lifts a hand from 
this switch SW, this switch SW is made to be locked by straight-line motion control, i.e., 
automatic control. And this lock is canceled, and if it is in the condition of having lifted the hand 
from this switch SW, he is trying to return to manual setting, if working speed returns this first 
lever LI to the location of the zero neighborhood. 

[0021] Moreover, how [ that ] is not asked at the time of such automatic control and manual 
operation, but if a limit location of operation can be set up now in control-panel CP and a part of 
activity arm approaches this limit location of operation about a trench depth, and the height and 
the front head (reach) location of an activity arm, it will slow down automatically, and it is 
constituted so that it may stop in a limit location. Among drawing 4 , a clearance location and RL 
of HL are depth limit locations, and these can set up a reach limit location and DL in control- 
panel CP. In addition, a shadow area is a slowdown region, and if a part of activity arm enters 
within the area [ this ], each flow control valves valve flow coefficienti -valve flow coefficients 
operate, control of flow will be made, and an activity arm will slow it down, and it will stop 
eventually in each limit location. 

[0022] Arranging control-panel CP in the dashboard section by the side of the front rather than 
transit control-lever SL so that it may illustrate to drawing 3 etc. is arranged in the location 
which the operator who sits on the activity seat S tends to operate. 

[0023] This invention relates to the selecting arrangement of the activity arm which consists of 
control-panel CPs in such an activity arm control system of an electronics control type back 
hoe of operation, and the selection approach of operation based on this. Henceforth, this is 
explained. First, the structure of control-panel CP is explained from dra wi n g 1 . On the panel, in 
left-hand side, the functional control unit A which arranged the selecting switch near the 
description of the picture centering on the picture in which the outline of a back hoe and the 
corresponding function was shown is arranged, and the setting-out section B in which the 
bottom performs the increase and decrease of actuation of the set point, and an upside serve as 
the display C which consists of each display lamp and 7 segment LCD in right-hand side. The 
numerical input activity using this control-panel CP Choose a control function first in the 
function selection section A on the left-hand side of a panel, next it sets in the setting-out 
section B of the right-hand side. It is the procedure of carrying out a numerical input, looking at 
the display in the display C arranged in this setting-out section B upside, and in this control- 
panel CP, each switch group of this function selection section A, setting-out section B, and 
Display C was allotted so that a work flow might be advanced in the fixed direction in the same 
procedure. Therefore, it is arranged so that it may progress smoothly. Moreover, you may 
classify by color for every function switch. 

[0024] The function selection section A is explained. The picture of a central back hoe shows 
each symbol description selectable in this function selection section A. That is, when setting out 
about a limit of operation is being performed, the numeric value which LCD in Display C shows 
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illustrates of which part the die length is displayed. Moreover, when it is shown of what kind of 
the bucket edge of a blade the direction of a base and the include-angle direction serve as 
actuation when finish selection (straight-line motion of the bucket edge of a blade) is chosen, 
and for example, the include-angle direction is chosen in it, he is trying for it to turn out that the 
numeric value displayed in LCD of Display C is the airraid include angle of the direction of the 
bucket edge of a blade of operation. When an operator performs a selection of function and a set 
point input by giving such a picture, what is meant can check clearly a display [ in / for what 
kind of numeric value the selection of function about what did he make and is inputted / Display 
C ] by looking again. 

[0025] In this function selection section A, the switches for each selection of function are 
arranged according to the location of each part treated by the picture of a central back hoe. 
First, since the switches for finish selection relate with a motion of a bucket, it is arranged in the 
lower left side nearest to the location of the bucket in the picture of a back hoe. And in each 
switches of a reach limit, clearance, and a depth limit as an object for a limit of operation, a 
depth limit is arranged in the picture bottom of a back hoe, and further, this picture upside and 
since a reach limit expresses a front location limit of a back hoe, clearance is arranging it in the 
left (front of back hoe of picture) upside of this picture. Furthermore, each part of the back hoe 
of a picture is classified by color, it classifies by color so that the color of each part of the back 
for whom the switch shows each switches may be suited, and correlation is strengthened 
further. Thus, since the picture and each switches of a back hoe are associated well and 
arranged and classified by color, there are few operation mistakes of the switches in this 
function selection section A and input mistakes. 

[0026] Each switches in this function selection section A are explained. First, the switches for 
finish. selection are explained. Finish selecting-switch FS1 of a central return type momentary 
switch is arranged in the center, and it is switchable in three locations under Kaminaka. An inside 
location is an eternal location, and when mean choosing finish selection of the include-angle 
direction, i.e., the activity which carries out the straight-line motion of the bucket edge of a 
blade to the letter of dip at a fixed airraid include angle, (it being suitable for the excavation work 
of an inclined plane) when it makes a top location, and it makes a bottom location, it means 
choosing in this the activity which make the straight-line motion of finish selection of the 
direction of a base. i.e.. the bucket, carry out in that direction of a base, and carries out the land 
leveling of the drilling groove bottom side on a bucket base. By returning finish selecting-switch 
FS1 to neutrality, an activity can always be started in the fixed condition at the time of power- 
source close, and time is not taken in setting out of a switch at the time of activity initiation. 
The upper and lower sides of this finish selecting-switch FS1 have the display with the "include- 
angle direction" and the "direction of a base", respectively, and include-angle direction display 
lamp floor linel of a pilot lamp and direction display lamp floor Iine2 of a base which are turned 
on when a finish selecting switch is set to the display side are arranged in the left of each^^ 
display. 

[0027] In addition, the "include-angle direction" has pointed out the direction to which the 
bucket edge of a blade moves so that it may understand with the picture of a back hoe. On the 
other hand, as for "the direction of a base", as is shown in the picture of a back hoe, the 
straight line on the side view in which the plate-like part from the edge of a blade of a bucket to 
a part for a bow leader is a bucket base, and includes this bucket base serves as "the direction 
of a base." Therefore, if this base direction is a horizontal-like when this finish selecting-switch 
FSl is set in "the direction of a base", a bucket moves horizontally, the drilling groove bottom 
side is accustomed in the shape of a horizontal, but if this base direction leans up and down, a 
bucket operates to whenever [ tilt-angle ], and the drilling groove bottom side is leveled in the 
shape of an inclination. 

[0028] The display and alteration-switch FS2 of a push button type are arranged in the right- 
hand side of this finish selecting-switch FS1. this switch — turning on (it pushing) — while a 
numeric value is displayed in LCD in Display C, set point modification actuation in the setting- 
out section B is attained. About this, it explains in full detail behind. 

[0029] Next, the switches for each limit of operation are explained. First, as switches for a reach 
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limit, reach limit switch RSI is allotted to the left, and the reach limit display and alteration- 
switch RS2 are arranged in the right, the switches for clearances, and the switches for a depth 
limit — the same — the former — the left — the latter allots a clearance display and an 
alteration switch HS2 to the left, and has come to allot a depth limit display and alteration- 
switch DS2 to the clearance switch HS1 and the right on depth limit switch DS1 and the right 
[0030] Reach limit switch RS1, the clearance switch HS1, and depth limit switch DS1 are the 
push buttons of an ON-OFF change-over type, if it serves as the pilot lamp and being turned on, 
the light will be switched on. and they are understood which limit control of operation is made 
during the activity by burning of a switch. When these switches are turned on. the limit control of 
operation to which the switch switch on belongs will set working [ an activity arm ], and will be 
made. For example, if the case where push the straight-line motion configuration switch SW, and 
an activity arm is controlled automatically if reach limit switch RSI is turned on, when operating 
an activity arm for said lever LI and L2 manually is not asked but the set-up reach limit location 
RL ( drawin g 4 graphic display) is approached, the limit control which an activity arm slows down 
and suspends will be made. 

[0031] Of course, there is two or the case where three all are turned on in this, all the switches 
switched on are on in this case, and three limit switches RSI, HS1, and DS1 of operation are 
understood which limit control of operation is made. However, if it cannot distinguish with which 
limit of operation it stopped when a part of activity arm reached and stops in a certain limit 
location of operation, an activity arm cannot be easily returned to the region which can be 
operated. For example, limit switches are turned [ no ] on, and when a part of activity arm 
arrives at the reach limit location RL and it stops, it judges that the operator arrived at the 
height system limit position, and even if it performs actuation of dropping an activity arm. if it 
operates an activity arm ahead, an activity arm will move. So, when a limit location of operation 
with a part of activity arm is arrived at so that it may turn out with which limit of operation the 
activity arm stopped easily, he is trying for the limit switch of operation with which the limit 
location of operation belongs to blink. For example, if it is the former example, since reach limit 
switch RSI will blink, an operator can judge in an instant that the reach limit location RL was 
arrived at. and actuation of escaping from an activity arm from the reach limit location RL easily 
can be performed. 

[0032] A reach limit display and alteration-switch RS2. a clearance display and an alteration 
switch HS2. and a depth limit display and alteration-switch DS2 are a switch for enabling a set 
point input in the setting^out section B while being switches which switch the class of numeric 
value which is a toggle switch switchable in bottom of Kaminaka 3 location, and is displayed on 
Display C. An inside location is a neutral (OFF) location and the "current position" and a bottom 
location have the display with the "existing set point" in a top location. 

[0033] When a reach limit display and alteration-switch RS2 are set to the "current position", 
LCD of Display 0 If the current "maximum reach value" (it is order distance from body* section 4 
core to the maximum front location of an activity arm so that it may understand with the picture 
on control-panel CP) is shown and it sets to the "existing set point" This LCD shows the 
"reach limiting value" (order distance from the core of the body section 4 to the reach limit 
location RL) existing-set up (refer to drawing 8 ). In the case of a clearance display and an 
alteration switch HS2. this LCD displays the present "maximum height value" (vertical distance 
from a crawler ground plane to the best location of an activity arm) at the time of a "current 
position" set, and displays set up "height limiting value" (vertical distance from the crawler 
ground plane to the height limiting value HL) at the time of an "existing set point" set (refer to 
d rawin g 9 ). And in the case of a depth limit display and alteration-switch DS2, this LCD displays 
the present "maximum depth value" (vertical distance from a crawler ground plane to the lowest 
location of an activity arm) at the time of a "current position" set. and displays set up "height 
limiting value" (vertical distance. from the crawler ground plane to the depth limiting value DL) at 
the time of an "existing set point" set (refer to dra w ing 10 X Moreover, by making the switch of 
RS2, HS2, and DS2 into a neutral return type, the display at the time of a power-source standup 
can be set as current edge-of-a-blade height / depth, and time is not taken in setting out of a 
display. 
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[0034] What is necessary is to see from the current position of an activity arm, to set a switch 
to the "current position", to perform display modification actuation in the after-mentioned 
setting-out section B, and just to take the approach of fluctuating the numeric value displayed 
on LCD, when considering [ having made it better / to move a limit location of operation to a 
slight degree / and ]. Moreover, what is necessary is to set a switch to the "existing set point", 
to check the existing set point of the limit location of a LCD display of operation and just to 
carry out increase and decrease of this of actuation to, judge first whether the existing-set-up 
limit location of operation is suitable on the other hand, and fluctuate the set point of this limit 
location of operation based on the decision, since it can choose to be easy to set up according 
to the situation of the activity arm of each time — setting-out actuation — easy-izing — the 
efficiency is increased. 

[0035] Next, the setting-out section B is explained. The setting-out section B consists of the 
increase and decrease BS 1 of a switch, a definite switch BS 2, and a buzzer BZ. When the 
increase and decrease BS 1 of a switch serve as a lever switch which can be concentrated up 
and down and it is made to concentrate up, the numeric value of a LCD display of Display C is 
made to increase, if it is made to concentrate caudad, the numeric value of this display is 
decreased and the core serves as a center valve position. Moreover, while the increase and 
decrease of a rate of this numeric value are proportional to the devotion include angle and it is 
made to concentrate on it, fluctuating this numeric value is continued. That is, LCD of this 
display C is fluctuated in proportion to the devotion time amount and the devotion include angle 
of this increase and decrease BS 1 of a switch. 

[0036] The definite switch BS 2 is a switch for set point decision. When the increase and 
decrease BS 1 of a switch perform the numerical increase and decrease of actuation and a 
target numeric value is displayed on LCD If this increase and decrease BS 1 of a switch are 
returned to a center valve position and this definite switch BS 2 is pushed The numeric value 
currently displayed is inputted into the buffer of default value, and is decided as the set point of 
a limit location of operation, and as long as the limit switch with which its display and alteration 
switch belong is turned on after that, the limit control of operation will be made based on this set 
point. 

[0037] When the modification actuation 1 of the function in the function selection section A, for 
example, finish selecting-switch FS, is set to the "include-angle direction" and the "direction of 
base" paddle gap, or when ON-OFF [ a limit switch (RSI, HS1, or DS1) of operation ], short- 
time singing of the buzzer BZ is carried out (refer to drawing 12 R> 2 and drawing 1 3 ). 
Moreover, various singing timing of carrying out singing with the slowdown which occurs when 
singing is carried out when the definite switch BS 2 is pushed and decision of the set point is 
made, or it sets working [ an activity arm ] and a part of activity arm arrives at a limit location of 
operation, and a halt can be considered, 

[0038] As stated until now. Display C forms the 7 segment LCD which displays various kinds of 
numeric values, and is arranging the current edge-of-a-b!ade depth / height display lamp CL1, 
present position indication and a modification lamp CL 2, and existing set point display / 
modification lamp CL 3 in this LCD upside that it should indicate what kind of numeric value the 
numeric value displayed in this LCD is. When not performing a numerical input in the setting-out 
section B, the present edge-of-a-blade depth / height pilot-light CL1 lights up, and it is 
expressed with the numeric value to which the distance of the vertical direction from a crawler 
ground plane of the edge of a blade of the present bucket, i.e., height and the depth, gave ** to 
LCD (refer to d ra wing 12 ). 

[0039] And when turning on or change-over operating one in a display and alteration switches 
FS2, RS2, HS2, and DS2 in the function selection section A in order to perform the numerical 
input in the setting-out section B, present position indication and the modification lamp CL 2, or 
******** display / modification lamp CL 3 lights up, each numeric value blinks, and it is 
displayed on LCD. If this display flash is checked, numerical alter operation by the increase and 
decrease BS 1 of a switch in the setting-out section B may be performed. This condition is 
called "setting-out mode" (refer to draw ing 6 , drawing 8 , or draw in g 10 ). 
[0040] When one in the display and the alteration switches RS2, HS2, and DS2 for the 
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aforementioned limit of operation is set to the "current position" In Display C, while present 
position indication and the modification lamp CL 1 light up The maximum (if it becomes when a 
reach limit display and alteration-switch RS2 are set to the "current position", it will be current 
"maximum reach value") of the activity arm concerning the limit of operation to which the switch 
belongs in LCD is displayed in the condition of having blinked, moreover, when it sets to the 
"existing set point", existing set point display / modification lamp CL 2 lights up, and the existing 
set point (the case where a reach limit display and alteration-switch RS2 are set to the "existing 
set point" — set up "reach limiting value") of the limit location of operation where the switch 
belongs is displayed on LCD, blinking. Thus, it is turned out the thing about what the numeric 
value LCD indicates [ a numeric value ] by flash is at a glance because either both lamp CL2 and 
CL3 light up. 

[0041] In addition, when finish selecting-switch FS1 is set in "the direction of a base", present 
position indication and the modification lamp CL 2 light up by Display C, and a flash indication of 
whenever [ current pair level face angle / of the direction of a bucket base ] (airraid include 
angle) is given at LCD. This display should just show 0 degree to make the level surface to a 
drilling groove bottom side. Moreover, what is necessary is just to carry out a numerical input in 
the setting-out section B to finish in the shape of slant so that the airraid include angle which 
this display makes the object may be shown. 

[0042] On the other hand, when this finish selecting-switch FS2 is set in the "include-angle 
direction", existing set point display / modification lamp CL 3 of Display C lights up, and a flash 
indication of the airraid include angle (finish include angle) of a direction which the bucket edge 
of a blade moves is given at LCD. What is necessary is just to carry out a numerical input in the 
setting-out section B to excavate in the shape of dip that what is necessary is just to set a 
display so that a finish include angle may be 0 degree to excavate horizontally so that the finish 
include angle made into the object may be displayed, 

[0043] if this display flash turns on the aforementioned definite lamp BS 2, it will be ended (that 
is, setting-out mode cancels — having), the current edge-of-a-blade depth / height display lamp 
CL1 lights up, and the display of LCD returns to "the current edge-of-a-blade depth / height." 
in addition, if the numerical input by the increase and decrease BS 1 of a switch is not 
performed in fixed time amount even if it does not turn on this definite lamp BS 2, and it 
becomes with OFF namely,, "setting-out mode" will cancel and a display will return to "the 
present edge-of-a-blade depth / height" similarly (refer to drawing 7 and drawing 1 1 ). 
Moreover, in the input of limiting value of operation, since it must set to control organization 
promptly if the - second lever LI. and L2 are operated for a start even when actuation of the 
increase and decrease BS 1 of a switch is performed, setting-out mode is canceled too and a 
display is returned to "the present edge-of-a-blade depth / height" (refer to drawing 1 1 ). 
[0044] About the configuration of control-panel CP, a configuration like the drawing 2 graphic 
display is also considered by everything but the thing of the drawin g 1 graphic display which 
explained above. By the count which makes here finish selecting-switch FS1, and the display and 
alteration switches RS2, HS2, and DS2 for each limit of operation which were toggle switches in 
drawin g 1 a push button type, and is pushed from an OFF condition In limit setting out of 
operation, the numeric value displayed by Display C is switched in the "include-angle direction" 
and the "direction of a base" about a switch and finish selecting-switch FS1 at the thing 
concerning "present position indication and modification", and the thing concerning "an existing 
set point display and modification." moreover, the increase and decrease BS 1 of a switch — 
right and left — it is a rotatable dial type. 

[0045] About the configuration of control-panel CP which is the selecting arrangement of an 
activity arm of operation, it is like the above, next the various control flow using this control- 
panel CP is explained. First, in the controller CTR of the drawin g 4 graphic display, various input 
values are inputted and the flow chart of the drayyjng __5 graphic display shows a series of flow 
until it outputs in order to make an activity arm actual based on this. First, the input of the 
detection value of various sensors is made by Controller CTR in "(1) Input." There is an ON- 
OFF detection value of the detection value PI -P16 and also the straight-line motion 
configuration switch SW of the pressure sensor formed in every place of the detection values 
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thetal-thetaS of each potentiometer of the drawing 4 graphic display, thetaR, thetaS, the 
detection values alpha and beta of the 2 direction dip sensor which detects the dip of the body 
section, an activity arm, and the hydraulic circuit for actuator control for turning among the 
sensor appearance values. 

[0046] The include-angle set point at the time of finish [ in / on the other hand / in Controller 
CTR / this control-panel CP ] selection of these sensor inputs and the set point of a limit 
location of operation are inputted. When it was finish selection, after turning on a display and 
selecting-switch FS2 according to the "include-angle direction" and the "direction of a base", 
checking the numeric value of a finish include angle or the airraid include angle of the direction 
of a base by Display C, the increase and decrease BS 1 of a switch of the setting-out section B 
perform numerical alter operation, and the flow chart of drawing 6 and d r a win g 7 shows this set 
point input stream of a series of. It is related with the set point input of a limit location of 
operation. Moreover, as actuation in the function selection section A In draw ing 8 , about a depth 
limit by drawin g 9 in drawin g 10 [ limit / reach ] [ clearance ] It is illustrating as a flow chart 
respectively and the numerical alter operation in the setting-out section B common to a reach 
limit, clearance, and a depth limit is further shown by drawin g 1 1 as a flow chart. 
[0047] Thus, if the various set points are inputted, it will progress to "(2) Control" next. About 
this, actuation flows in the procedure shown in the flow chart of dra wing 12 thru/or the d rawing 
14 graphic display. First, change-over actuation of finish selecting-switch FS1 and each limit 
switches RSI, HSl, and DS1 of operation is performed in the function selection section A of 
control-panel CP like drawing 12 and d ra w i n g 13 . That is, it chooses how it is for whether if 
finishing selection is made or [ then ] it carries out, the "include-angle direction" and the 
"direction of a base" will be chosen, and each limit setting out of operation about reach, height, 
or the depth is prepared. In this way, when operating a control lever LI and L2 manually after 
performing selection setting out about each control function in control-panel CP, only limit 
control of operation is made and the straight-line motion by the automatic control of a bucket 
based on finish selection is not made. On the other hand, if the control to which the straight-line 
motion of the bucket edge of a blade will be made to carry out in the include-angle direction if 
finish selecting-switch FS1 is beforehand set in the "include-angle direction" in control-panel 
CP will be made and it has set in "the direction of a base" when said straight-line motion 
configuration switch SW is turned on as shown in dra wing 15 , the control to which the straight- 
line motion of the bucket is carried out along the direction of a bucket base will be made. 
[0048] Next, "(3) actuation limit" is based on the set point of various kinds of limit locations of 
operation set up in the aforementioned "(1) Input." The amount of limits of operation of each oil 
hydraulic cylinders CY1-CY3 for activity arm actuation is checked, furthermore, only about the 
limit control of operation chosen based on the selection result of the limit control of operation in 
"(2) Control" Each oil hydraulic cylinders CY1-CY3 shall be slowed down when an activity arm 
approaches near a limit location of operation based on this check, control tb-suspend shall be 
performed, and a series of flow is shown in the flow chart of drawin g 16 . In addition, the numeric 
value 0 or X in the parenthesis beside "**" under limit check of operation does not show the 
amount of expanding limits of the piston rod of each oil hydraulic cylinder with this flow chart, 
and, in the case of 0, shows with it the condition of not preparing limiting value. Moreover, in 
"**", this numeric value shows the amount of contraction limits of this piston rod. Moreover, 
please refer to the flow chart of the drawmg X^^^ graphic display which shows the flow of "(2) 
Control" about flag C, B, and D. 

[0049] And it becomes "(4) Output" eventually, the control valves SV1-SV4 and flow control 
valves valve flow coefficienti -valve flow coefficient8 for oil hydraulic cylinder CY1 - CY3 control 
of the drawing 4 graphic display are controlled based on each setting out and control of (1) - (3), 
and motion control of the activity arm is carried out. Moreover, an output is made also to the 
display device of control-panel CP. For example, in Display C, the flash of each limit switches 
RSI, HSl, and DS1 of operation at the time of arriving at the display of the present edge-of-a- 
blade depth / height in **** LCD illustrated to drawi n g 1 2 , burning of each lamps CL1-CL3, and 
a limit location (RL, HL, or DL) of operation etc. should be made, and when Buzzer BZ also 
arrives at a limit location of operation, control of carrying out singing should do. 
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[0050] 

[Effect of the Invention] Since this invention was constituted as mentioned above, the following 
effectiveness is done so. Namely, in the selecting arrangement of an electronics control type 
back hoe of operation, since it constituted like claim 1 It is the control panel's being tidily divided 
with the function selection section, a display, and the setting-out section, and becoming easy to 
do actuation legible, and arranging the picture of a back hoe in the function selection section, 
while the situation the semantics of control or setting out can grasp with a picture, and an 
operator does [ the situation ] an operation mistake decreases — an operator — automatic- 
control setting out — troublesome **** — there are nothings, setting-out actuation can be 
performed easily, the part and a technical unripe operator will also come to be able to do an 
activity, and working efficiency will also improve. 

[0051] Moreover, since the selection approach of an electronics control type back hoe of 
operation was made into the thing like claim 2 A series of selection activities of operation of 
doing a numerical setting-out activity while selecting the function first and checking a display 
can be done linearly. The feeling of an operation mistake decreasing while an activity easy-izes 
dramatically, namely, keeping automatic-control setting out at arm's length is lost, and the 
increase of frequency which operates an activity arm in automatic control, the effectiveness of 
an activity, and stability are raised. 

[0052] Moreover, in the selecting arrangement of an electronics control type back hoe of 
operation, the reason which the activity arm of a back hoe stopped since it constituted like claim 
3 can be grasped promptly, and since an activity arm can be promptly made henceforth actuation 
of escaping from a limit location of operation, when two or more limit regions of operation are set 
up especially narrowly, working efficiency can be raised. 

[0053] and since it constituted like claim 4, in case an actuation instrument is operated by gear 
change actuation of an activity arm in the selecting arrangement of an electronics control type 
back hoe of operation It is locked by automatic control even if it has lifted the finger from the 
switch for an automatic-control change-over. Do not need the activity of operating an actuation 
instrument, continuing pushing the switch for an automatic-control change —over, but cancel the 
burden of a finger, and an operator is not made to produce fatigue, but control actuation of an 
activity arm can be performed comfortably. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the front view of control-panel CP which is the activity arm actuation selecting 

arrangement of the electronics control type back hoe concerning this invention. 

[Drawing 2] It is the front view of control-panel CP of other same examples. 

[Drawing 3] It is the top view near driver's seat S showing the arrangement configuration of 

control-panel CP, or an activity arm control-lever LI and L2 grade. 

[Drawing 4] They are the activity arm of an electronics control type back hoe, and oil pressure 
control circuit drawing for turning. 

[Drawing 5] It is I/O flow chart drawing of the controller CTR concerning control of a back-hoe 
activity arm. 

[Drawin g 6] It is flow chart drawing showing the procedure in the function selection section A 
among d rawing 5 in the finish direction in control-panel CP concerning "CD Input", and the 
configuration procedure of a target include angle. 

[Drawin g 7 ] It is a continuation of the procedure of the drawin g 6 graphic display, and is flow 
chart drawing showing the procedure in the setting-out section B. 

[Drawing 8] It is flow chart drawing showing the procedure in the function selection section A 
among draw ing 5 in the configuration procedure of the reach limiting value in control-panel CP 
concerning "(1) Input." 

[Drawing 9] It is flow chart drawing showing the procedure in the function selection section A in 
the configuration procedure of a clearance value similarly. 

[Drawin g 1 0 ] It is flow chart drawing showing the procedure in the function selection section A in 
the configuration procedure of depth limiting value similarly. 

[Drawing 1 1] It is a continuation of the procedure of drawing 8 , drawing 9 , or the drawin g 10 
graphic display, and is flow chart drawing showing the procedure in the setting-out section B. 
[Dr awing 12] It is flow chart drawing showing the content of a display, in the display C at the time 
of not performing a numerical input in control-panel CP, or ending. 

[Dr awing 13] It is flow chart drawing showing the procedure of the finish selection in the function 
selection section A in the selection procedure of the control function concerning "(2) Control" 
among drawing 5 . 

[Drawin g 14 ] It is a continuation of the procedure of the drawin g 13 graphic display, and is flow 
chart drawing showing the selection procedure of the limit control of operation in the function 
selection section A. 

[Dxavying^^l^^^ It is a continuation of the procedure of the drawing 14 graphic display, and is flow 
chart drawing showing the selection procedure of the finish actuation based on ON-OFF 
selection of the straight-line motion configuration switch SW. 

[Drawin g 16 ] It is setting-out flow chart drawing of the limit control of operation concerning "(3) 

actuation limit" among drawing 5 . 

[Description of Notations] 

CP Control panel 

A Function selection section 

B Setting-out section 
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C Display 

FS1 Finish selecting switch 

FS2 A display and alteration switch 

floor linel The include-angle direction display lamp 

floor Iine2 The direction display lamp of a base 

RSI Reach limit switch 

RS2 A reach limit display and alteration switch 
HS1 Clearance switch 

HS2 A clearance display and alteration switch 
DS1 Depth limit switch 

DS2 A depth limit display and alteration switch 
BS1 Increase and decrease of switch 
BS2 Definite switch 
BZ Buzzer 

CL1 The current edge-of-a-blade depth / height display lamp 
CL2 Present position indication and modification lamp 
CL3 ******** display / modification lamp 
LCD 7 segment LCD 

1 Boom 

2 Arm 

3 Bucket 

4 Body Section 

CY1 Boom hydraulic cylinder 
CY2 Arm hydraulic cylinder 
CY3 Bucket hydraulic cylinder 



[Translation done ] 
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30 m^x;^-yx. wt^n^Bt<c:^vyhmm^^'rvu-^^ 
-vm. 01 2t*^fp^^^oucp^r. mmxti^^i^t} 

tj:i.>f)\ ^ fcU^T L tcm^com^^ C Hc 4d «^p*g 
S^^T>'n-5=-f - h^. ^ 1 3^505 41, r (2 ) 

{mi3mfjk<Dmm(oi^^x$>->x. mmmiK^A(^c^ 
mi b^tmi 4m^-<D^m(Dm^x^'z>x. mMmi'^m 

m:^^ y^ S woo N • O F F iltRCC»-r5 < tt±Kif^<D 

r (3) «if^$fMj t,cm^mmmmm<Dmmy ti-^ 
i-mx^^o 

[0 0 14] 04J:O. m'f-mw^^^y^t^-<D 

Al. r-A2. y h SCD^i'^m^t^Mt&LXrx 

>i^-CYi. r-Ai^y >^-cY2. h>"; 
> ^-"C Y 3 cDWiSSigfttcrffi^wig 0 ^cmmr^c t 

50 ^-^-m^m^tix:i6K} . ^^mmwjnmt. ^^e 



5 

To 

[0015] c^eoftjEe^y >^-cY 1 -3St>'S^ 

O V 1 - 4 ffllE>'^• ^ n h ^CD-:^f^^I^!^^J:kF!I# 

V 1 -s V 4<D^^f^fcr. JEffliesfr7?r^€rP®$ 

€>o ^/c. S$flt®#S V 1 --S V4i. •&ttEE>'N*Jl/>^0 

V 1 -'OV4(Dra(ct^. g^ajfjig^cv l'-cv8;&^/^ 

[0016] C(DJ:^J&:f^^(DgSlfmtC':>l^ri»^-r 
<:/-A 1 • • ^^^-j h 3. S:2>**:»a54) (3D 

^al. E\i^immm±i)^mx^r)^;'do)tp^&^ 

n-r^ti.^^^^x;^^. m%^(ommm^^sY i-A 
c(D\^^^-(Dmm<Dm^i^c^->x. m^mvi^tih 
i><oxhh. 

[0 0 17] ^-j^mY^^m^bxwm-r^. 
^^-(ommn&trCft^cx^iAr^ (p^ ) . co^jep 

^f^J^aI^s V i^r3> ha-;ubr. ^SJ^>'^v^ 
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[0018] CCDJ: ^^C. ^ltl^f^(Di&^tC«. §f^^ 
gp;05. ^^^^'-Ll • L2<DM®JiSf^tcS-:?c^ripls&$fj 

u^N-- L 1 tc. j¥ioa^cDiai^a6i^^^ ^ s w 

-AK r-A2. Ra^>'^*^-^ h3^atrf^$i±r. 

[0019] c<D^<^ y h 3<Dmmmmt\ mm 

r^mioi^omii^t. —^(ommni^^mi^Lx^s^ ^ 
f)\ mi'^^^^^ucp(^xm^'^mx^^^ ^tc. mmys 

yjm(Dnmnm^mm'^mtrj:'yxi>^^ m^itmrni"^ 
.'^•4^;^cp^cT. m^yji^^miRL. Mmnm^m^o 

cnccs-:Jc^r. —mnmc^^^y hj)9cf)mmmii^r 

30 ^J:^Jc:. imM^mW}mm^ti^<OX^^. rj:^. m 
[0 02 0 ] ic6r\ ccDH^g&f't^bri^^ra. r 

^L/T. ten— b^'N'-L 1 mimm.:^^oi^i&(D 

Ji'ydcuxi.^^cox^^^ 

[0 0 2 1 ] ^fc. c(Dj:^rj:^w0imm^^mm{m 

mmiiLm^mMx^^j:'?i^cfj:^x:i6K^. mmmmiiL 
50 (^cxw±'r^^'>(fcmf^^tix\.^6o m4^. num 



i'mu<D~mf)^K^ t . ^mMM'm^cv i -c v 8 
[0 02 2 ] ^f'^^'U^ucpti, m^\m^^cmm-r^ 

[0 02 3 ] :$:^BJtS . C ^ ^^cC^^-$lJ^SJS:^^* ^ ^ 

Si5C<!:;^orii^o ^^ft>'^*^>'UCP^fflC^t:(D»ffiA 
©[^SSP B CD±ffirJtC iS^ 5 ^7 fcm^ CtfC^tr}^ 

[0024] StKl»^^ACCOCiritt?g^-So 
/c. ^<DJ;:^tj:^m^AtlLXi.>^<0'/)\ ^fc^mn^C 

x$>^^ 

[0 0 2 5 ] c<DmmmiR^A^ci6<.>x. ^mmmiRm 
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^■r/ci?>. ^<d:£ ^^>--(7:)mr:^r) ±ffliRBB 

[0 02 6 ] fg^tgillRgPA^^jt-^ -S^;^ 
5^CD^CC cram's C <b ^ ^ttJii^Kx ^ F 

:7TL2 7&^ie^3nrc^-s. 

[002 7] rftg:7^f^j tt^:: j^ -j ^^^-(o^ 

Xt>^^^J:^(>C. hJ]^<D^m'r^:^\^^mLX 

X. mi±±mtRy^^ v^Fsi^ rjgM^fSjj (fCiz y h 
Lfcm^(fC:^i^x. m^yjmf)^7i<^v^x^tiiit. 

[0 0 2 8 ] Sf±±aliRX ^y^FSl CO:G&mt. 
m^(Dmn^'^Wy^-^ y^FS2f)S^m^tiX\.^^. C 

cD^cxmm^mm^ri^tti>(fC^ w^ms^Bxcom^ 
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[0 0 2 9] ;^^c. ^miwmmoy^ ^ y ^m-oi^r 

'^r^HS 1 . ai$$lj|lgx^ v^DSliit. ON * OF F 

^m:^(omux\ >'Wa^ h^>r?*>^attar*5«3. ON 
tlf^<D:<'{ v^ib^ON^tlXl^^t. ^cDON^nri^ 
^RS 1 30iON$nri^-S<t. miiBU^^'-L 1 • L2€r 

^ y^sw^woxi^mm^j^m^imr^m^^^^miD 20 

[0 03 1 ] H-ocDS&f^ffMX-r *>^RS K HS 1. 

mmLxf^±ufcm^ifC. t<Dmiwmxw±Lfc<D 
-rcis^^s-c^i^i^o m^{t±x<omm:^^ y^^oNL 

mmox. imm^r^^'^^mi'^^n'oxh. -en 

^ y^-^.^M'r^J:'^(^cLXi.>6. m^u. m^omx 
$>ti{t. v-^mwiy^ y^Rs I -fy^.^M-r^ox. 40 
m^t}\ v-^mmiiLmRn^cmLfctmm^cmmx 
^m(^cv-^mmiiLmRLj:Kiimm^m-r^miiF 

ti^x^^(OX;^^^ 

[0 0 3 2 ] ')-^mmm.m'^W.:^^ y=^RS2. iS 

x^^mA^^'^mt-r^fc^(D::^'{ y^x$>^^ 

Miit^AL (OFF) firgr^O. ±{4g{Cti r^^E{4 50 
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[0 0 3 3] v-^mm,mm'^m:^'< y^RS2^ 
iq<. *^*aJ4*.[:^gB;&^6^^mMcDS:;^H^l:^^4g$r(Z) 

mm^ (pn-^z^mmmt^hm^mmmHL^x<D±T 

ai^SfM^^ • mi:^^ y S 2<Di&&tC{S, r^lnSt 

im^^^iiFmm(DMcTi<Lm:Jtx<D±Tmm) mm. 

mmm^^fbm^mmmBL^x<D±Twm) klc 
Di}mmr^<ox$>^ mi 00m) . ^tc rs2 • 
HS2 • DS2<D:^^ y^^tptLmm^tr^c^ix. 

x^. mnk(DWLm(^c^mm^cthrj:iK 

[0034] {^^JK<D3^afi[^75^6mr. ^> ^^bSbf^ 

r^?s{4^j ic-fe^:. hb. mmmM^BtfCxm^^ 

^fiij (^c-^zyhL. hCDm^<Dm{fmm&m<Dmm. 
(Di'jpmmcDimifcmcx. ^u-^t-c^T^^iM-^-so 
[0 03 5] 'j^^c^ m^^mifC-zx^^xmrn-r^o 

>^-tf-BZ<i:D;^€>o IfMx-Y ';;^BS US. ±Ttc<S 
&l'^^^j:U^'<-:^-( y^ttj:':>Xi.^X. ±yj^cm@\^M 

Ms^ii-Scb. mm^^(D^m^m'p^i±hh(Dx. *.c^ 
w^mo^i^mmm^ttm-r^i^cox^^K^. m&}^^xi>^ 

C D ti. l^ltMx ^ B S 1 OMgiJH#^S0^*M®lftg 
[0 0 3 6] SI^X ^ ^B S 2 (S. ^fflffi^ffiCDX 

^ y ^Xhh. mm:^ ^ y^BSl ^cxm^oi^iwrnM"^ 
c \ mmtt^ mmt^ l c p ^c^i^^ $ u tdms^.x . 
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[0 03 7 J :/1f'-BZti. ^ffiiitRgPAtcfct:r6*i#g 
^ON • OFF L//cli^^SB$P^'SS6^1^-S (01 

[0 03 8] S^Ct^. cntX(fChi^^fcJ:'?lfC. 
^^^'r-<<. ^LCD(D±ffiiJ«:(i. 3gaE735fe^5/]^ 

3^^^ > :7'c L 1 . m^iAmM^ ' ^w^>y*c l 

(012#M)o 

[0 03 9} ^LT; ^a5B(C:bHt^^ffiA^7^tT^ 
RS2. HS2. D S 2Cr)cf(7)— o^ON. ^/c{^^^ 
«*i^{B^^'^M^>::^*CL3:?&5.^J:TL. S^OSfit 

stitch. m^m^Bx<Dmm:^^ -j^Bsi^c^^^m 

VKth (1^6. ^87!rMg| 1 0#M) . 

[0 040] wm<ommmm<om7r^ • -y ^ r 

S2. HS2. D S 2 o>£: f^^Efigj ^C-fe 

Wy>y'CL\i)^;^.^lthtth(^. LCD^cr. "toy 



mW9-2 0 94 1 8 
12 

[004 1] ^cCfc. f±±iMiRX ^ ^ F S 1 ^ rgffiT^ 
[0 042 ] ^ttiiMIRX ^F S 2 ^ r;^^ 

cc. i^giSBtcr^fiiA;^-rnt^<f:o^. 
[0043] mWjkj^Miit. mM^(Dm^^> y'B S 2 ^ 

W:]^m^y^^m^'y>y'CL l:f)K^J:lU. LCDCD 
'>^BS 1 ^ci:^i5:fflA;'J*nf:bn?^&:mt^ (EPi^. O 

Wri^^ rm,w^9im^ym^^ dcm^ (miBiumi i 
i(Dmi'j^f)^7i:^rixi.^^m^xi>. m~'mr.u^<-L 

[0044] ^tf^>^^*^^>^^c Po^^fiSccoi^r cs. jy±i^ 
mofcmim^(Di>(o(Dm('C^ m2mn^<Dj:'?tj:mfS.i:> 

^^6n^o certs. ^ irt3:h^>^;u>^^ -^^r^-^ 

>^-Y'>^RS2. HS2. DS 2^fflPi[l5S^L. OFF 
O^x.. ^tc. i±±mtR:^^ v^F S H^c-oi^xit. 
[0 045 ] ^^lli6cDKIff5i^^^^r'^-E>^^^^^*^^;^c 

-^-CTRCc*5c^r. &mAt}m'f)^AJj^ri. cncc 

—McoSfen^^brii^. ^T. r (i) A;^j rts. 
n>ha-^^-CTR Cc^a-b >1^(D^U:ifflc7)A:^;^»^?^ 
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--Pas. MiC. B^iijf^^^XH' SWOON • OF 
[0 04 6 ] Cti6cD-fe>1fA;^0— :3>hp-^^ 

GT. • ai{Ry^>f ':.^F S 2^0NL/c±r. f±± 

LOO. w^muB<Dmm:^ ^-j^Bsi (fcxmmxtfm 

f^f^tf^ot?*?!. CCD— a(Dg:^fiiA:t?oSf£n(coii 

[0 04 7] coj: ^ cc. Si®^Sfii*5A:^5nn^^. 
'A(fC r (2) mm} icstfe ctitcoi^r^*. ai 27!» 
mm 1 4 a^cD:7 n - ^ - h t^^'T^mxmi'^y^^Mti 

PCDtitgiitRgPACcr. tt±il»^:^'/ -^^F S 1 . 

mmtr£^tim^^:':^yf^ m i 5 tci^-r j: ^ fjisa 

^Klf^^^::^ ^ S O N U fcm^ifC . 
>'^•;^;^CPtcrtt±il!R;^-Y^:'^FS 1^ 

5 -If ^ saffliTi)^ ?^cc 5 n -5» c i j^cc ^ o 
[0048] r ( 3 ) ^t. Suisco 

r ( 1 ) At}] t^cxmmutc^mcomwmimom^ 

^c. imRLtcmiwmmm^c-D{,^x<D^. sfflEt/';> 
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W^'iy"? h(DtT^i><DX. —^(DiMtl^m I 6 (Dy a 

m{Wm^:^v^^<D rjfj cD^©f5?IrtoS5:fiio$/c 

a^^5'r4>cD-t:^. 0(7:»J«^tcji©J(Kfii*^t:fAj:i>t^^;^ 
i/c r^lj (Dlt^KltS. coifeffltJ. Kt:'Xh> 

oi^rtj. r (2) $fjfflij ossn^^-r^i 4a^oD>' 

10 [0 04 9 ] ^Lr. Si^e^^t^ r (4) mti] tu^ 
X. ( 1 ) - ( 3 ) (D^w^mRi^mmtrcm-^i.^x . mA 
mm<DmKiy y^^^-cYi-cYs mmmcomm^ s 
V 1 -s V 4Ri/m.mmm^cv i -cv s ^Miaiu 

;bCP<D^ij^ti^(c>i*urfetH:^^;&%5n'S. 

L) Ccj^Lfcli'^cD. ^milFmm:^'{ v^RS I . HS 
20 K D S 1 (D}^Mm-f)^rj: $ :/if- B Z ^> . Sbf^S^JR^ 

[00 5 0 ] 

mm<on^] ^mMm:x±<Dj:^(^cmi&Lfc(Dx. ;^ 

ttf^3lJRg^^c:foiir . iS^:m i <Diiu<mf&Lfc(OX\ 

tx. mm^^m<DMm^mxmmx^. i^mmt)mm 

mmo^^mrjii'j^mmx ^ii^mtsx # ^ j: ^ ^ ?^cc o . 

[ 0 0 5 1 ] ^/c. m^mm^>^v ^^-cDSbf^iitRT? 
ffi^. m^m2<Dt\i^h<otvfc<Dx. i^-rm^m^^ 

[0 0 5 2 ] mT-tuOT^/-? v^t^^-omv^m^m 

<o{'^mmi)m±\^fcm^^m.%^cwm~rhctt^x^. 

^ct:^^x^^(Dx. mcmmcommmm^^m<^M 
^tiXi^^^m^trc^ imnm^\^±^'i±^cti)^x^ 

[ 0 0 5 3 ] ^ . mi^mm^^'i y ^ -oaf^iMtR 
50 ^mc^^^x. if^:s4CD*p<^isb/cor\ {^mmo 



C9) 

15 

[0 3] al^^>'^*4^>'^cp^^^^isal^^u^^'-L i • l2 

[05] v^* >7 ;^--ft^McD*fJtSiK:^^ a > h a -"^ C 
[06] 05 41. r ( 1 ) A;^j ^c^^-sg^^^>'^•;^;^cp 

[07] m^m^sco^mom^x^^-ox. wc&UBtiC^ 

[0 8 ] 0 5 tp. r ( 1 ) A;^ J ^gh^m'^^^^)\^c p 
x(r> y - 9-mwim<omM^m(D^. mmnuA ^^^^ 

[010] nc<m^umm(om^^m<D^. mmvi 
[011108, 09. ^fc{tm\omn«D^m<om^ 30 

[01 2] 3*^^^^*^;^cpccr. ^fiiA:/j^tf^D>^c^ 

[013] 054^. r {2)mm\ ^mmmmm(om 
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[014] 01 3mm<omm(om^x^'ox. wmmn 

- h0r^^, 

[0 1 5 ] 0 1 Amn«o^m<om^x^-^x. mMmv^ 

[0i6]05 4i. r(3) ^m^m^'^um 
mm<ow&ytL-^-^-hmxh^^ 

C P ^f^>'^*^JU 

B ^^as 
c 

F s 1 f± jiiip^x 5^ 

F s 2 • ^ 

FLi fte:^f6]^^^>r^ 

F L 2 JSffi:&f^1^^ > 
RSI 

R S 2 y -^flJRS^^^^ • ^^j^ 

HSl iS^SfJKX-^^ 

HS2 -^H:^^ 

Dsi m^mm::^^v=^ 

D S 2 ai$$IJRR^if^ - ^W.^ ^ 

B S 1 ifiSX ^> ^ 

B S 2 5gS;< ^ 
BZ 

CLl 3l^7J5fea^$/]g?^^^>:/ 

C L 2 m&ii^B^ • > 

CL3 mmMmmm '^Wy^^y' 
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